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SAME 

(57)Abstract: 

PURPOSE: To obtain an excellent recording and reproducing 
system by controlling the distance t between information 
recording planes, the numerical aperture NA of an objective 
lens to introduce the light for reading to one of these planes, 
the wavelength X of the light for reading, the equivalent 
refractive index n of each information recording plane, and the 
number i of the plane in laminated layers to satisfy a specified 
formula. 

CONSTITUTION: A light-reflecting layer 12 is formed on the 
surface of a substrate 1 1 by using vacuum vapor deposition 
device. Then the substrate is irradiated with radial rays from a 
transparent stamper side to cure a radiation-curing resin 14 
on the reflection layer 12. After curing, the array of pits on 
the transparent stamper 13 is transferred to the resin 14. 
Then Si, Al and the like are vapor-deposited on the surface of 
the resin 14, where embossed pits, that is pits P2 are formed 
to form a reflection layer 15. Then a protective layer 16 is 
deposited thereon to obtain an optical disk. The distance t 
between information recording planes, the numerical aperture 

NA of the objective lens to introduce the light for reading to one of the planes, the wavelength X of 
the light for reading, the equivalent refractive index of each information recording plane, and the 
number of the plane in the laminated layers are controlled to satisfy the relation of formula in order 
to obtain an excellent recording and reproducing system. 
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XX 9 — fi#©fij^*^i:-r d t *«T€r -5 ©T?a& 
[0 0 5 8] »«l&i;C2-trtt, 1t«IE»®©# 



[^2 2] 
NA' (i-1) } 
[0 0 5 2] 
m2 3] 

-1) } 
[iSc2 4] 



[0 0 5 4] 
[3&2 5] 



t/ZI 
17) 

• (1. 18) 



■- (1. 19) 



(1. 2 0) 



(ff 



(1. 15) 
[0 0 5 5] 
[§C2 6] 

[0 0 5 6] 
m2 7] 
1) (NA) 



(1. 2 1) 



(1. 2 2) 



(I) 



(i-1) } 

[0 0 5 7] 
[^2 8] 

(NA) * (i-1) } -(ID 

\z. ±te^]S3(cov^Tii§g-r-5, ^:n«, A#t-r-5^ 

50 «f2®H©KI*litbTfflVi««-g-tr®M$n«.. 
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[0 0 5 9] m^l,^. Sltr^JV^T. ll2«^fH^ffi 

MjSs^* (1-a) , m2mmtimm<DK 

Ml=Pak/' {a+ (1-a) ' 

= Pak/ (a + /3-2 a^ + a'/3) 

n 2 if^ts^HssitfBSK^tens^mft^cD^sgaEM [ o o e i ] 

[^3 0] 

M2 = P (l-o)'3k/{a+ (l-a)'^} 
irP (1 -a) ' /3 k/ (o + e) 
a. etfel:iiD/h^Vi^T?*0. tigoT (1-a) 

1 J;f3/h$Vi^®2*MT$)^. tiEoT (3. 
1) iCt (3. 2) i5;Ai|^Uj;5:^cffltc;^-SfcJ6lc«, 

Att-rSMd^&^T> 3SV^1t^fS®®©SI*^«. ifiVi 20 
M 1 irO. 3 6 P k/ 1 . 2 6 

[0 0 6 4] 

M2iT0. 3 7 Pk/1. 2 6 

i:V^5<k5lC, Ml ^:M2«(S>^^L<7^c^o ^lO^-g- 

[0 0 6 5] 13.^. »^3-t?%>, 1f^?2®®<^«-^*iS 

01 2 ttfecift?^L}tiiis««ii?«, m-jss<^s?^m 

ii; t ;in e. jss ic-^-n-en^j*: l rsitf -s j; ^ *> cd 

±ss: (I) ff*b<(i (I I) 40 

[0 0 6 6] tiEoT, ^KiC (I) (I I) 

fcLfc±-t?, 01 3lC5^gcn-5j;5»C, mHf^lS»M 
S, «, iSSA, ©^li^T. m2'[tffitfi^®S, «jS 

SW^Sr^U. A,, A,T«, S:*f*«^-feT, SiS* 
*i±*«»J. ^21tffiS®iS©SI*I^tt, »[fiA, -r;*:^ 
i^KIJ^&^Rb, A,, A,T«, SI**«^%T, Sia 50 
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M^$r/3. SJi^Sr (1-/3) tL. ^U^tS^&Pt 
^2'|»^tSgiB<&Siibfc^«a«x-i'Xi7©s:i* 

[0 0 6 0] 



(3. 1) 



•" (3. 2) 

[0 0 6 2] 0 = 0. 36. 5 = 0. 9 iif -5 

[0 0 6 3] 
[|gc3 1] 

- (3. 3) 

2] 

- (3. 4) 

^UKM^^^i^. A,. A,-ctt, K^mtm%x. M 
[0 0 6 7] ±.wmms\z'::>\^xm.m-r^. zlz. 

^®jfco&s*ia«tb, mmmMyt&.f^<D^m 

[0 0 6 8]M^i.«, 7* hi'n5yi^*t!|S|.o4>»c«, 

ir^^bd^i^tv^*^ JSSA. ©Alt^trinx.Tg[fiA, © 

-f-ZLT, 0i6{c5^-rJ;5 

ic. mm^m 1 1 icjfiv^:^©'it^iE©®®s*fM 1 2 b 

[0 0 6 9] *^*^S5^wX^©IH®1f?gSSfe->7.7^Ai: 
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Hf^l2®B (12B) sMtrt^ta, ±i!B©$n<f^M 
(15) ^ntsii^\tm^y>z^3 2^mtr-r 

[0 0 7 0] Sfc, mi8(DJ:^\Z. kiy^Ty-fZ \ 

1 8 t^feViT. It^^mffl^Sfek— tf 3 1 1 <D%M% 

lieS««3 1 2*Sj®bTA— 7 5 7-3 1 3R 
Z:^M<^U>X3 1 4*^bTx^'7.i7 3 3{CA#fr 
T^WX^ 3 3d^e)S#tbfcgSfe^«, A-:7 5 5— 3 1 

3 ^KULx^&y 3 1 sRuyt^ms 1 6^:^^ 

3 1 5&aiabfc^&:7;t hx>r5^^;5'3 1 T's^^* 

^■r§. ftin])t«ife-5iisfe^^-r:t-H3 1 0 
©!«*r)t«, ]^>X3 1 8'&:fthxm^Rmm3 i 2»c 

-if 3 1 Id^SOg^-S^ti^jtCx-f 3 3'vAlt-r 
■5. 

[0 0 7 1] mi«%IE£(iS&^^3i-&^#». ffilblHl 
^JCJ:0JSife3^-f:t-K3 1 O^^^St*-, 5^^X^^3 

3{C3^fe&y:i(iife®M&ft^*Mi*bTigi 5(Dj^m<D 

#tt©«jn?^5(«if^=&;S:-r. m2««ffi&iB*^*-lR 30 

iBife^^'f:t-H3 1 O^tHilTSia-, y'-fT. 
^33 tr?^feOiKS^CDi^*^lt bT0 1 5 (Z)mU<^<^ 

io«, m^m^-<^mmmmmizM!^vx^>-tyWL 

[0 0 7 2] ^^iZ. f3^f}^^}dyi77yy3 lA<DMi^ 
^OffltC, lt!i;^©t!->^7->y$:M21f$afS©®CD^^ 40 

t*i-r^^©-r> ±m<Dummm^m.oiy:^7-i^\z»m. 

5/ i> 7 y y©^i^BlS«ffilE®B&S*t»'-r-5 21 1 oJ 

[0 0 7 3] mM%msHm%\tm^%msm^ 
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mii\^x\ty^ Vdr^-:^-'^^y>zf\zm.i^ti^z.t.u 

43tt^iS^-1':t-h*3 1 0©%tt^«. l^-ifSfg^oT 
3 3 ©If ^tE®®lcMI^-r-g)iJ:-S«75:Vi©-e, 

^>X^©^^a5S»c«ft?ti:;i5;itv^. ^ft. y^h 

^^=7-^9 3 1 7ICfa, IB®«Fffi©^*.5lt)^fig^}-:^ftt 
[0 0 7 4] ±i2»JS6<'oviTiaBg-rs. 

1f^t2©®©S->«rAi^;^C^S«7t^i^^*-r^:i 
i:*5*b7S:Vi. ±120 1 5;S:ViL0 1 8 ii:*)tciSBa 

KI**i^tt©^fc«S*rg*MV^fc*^ H19©J:5 

ic. wmM\z^^nfd!mm\zi^K)^>mmimm\zi^ 

[0 0 7 5] 019 jc^sv^T, mm^w. 1 1 1 © 
i»«i2®etbTS?sd^ogs«tt©RitB5 i*taji3 

n^itfcfc, :i©s:*f^5i«, x-fXi^so©^* 

awt-^afsip^ij^^ns. <o\zm.m^r\. 

fz.W, 2 ©W«I2®^ t bT©Slt» 1 5 S.atMia«fI&« 
1 4±Jr«SB^«®S5 2*iJg^Sn-S. *>*^^-M© 
S?a«ffiJl 5 1.52 ©F5{C«X^-Xg|J 5 3 \zmk-^ 
nfc«ttS5 4*t}^^3n«. ^^*:U>y5 2 r«, s 
#:U>y5 1 r JcOfert^MJcSlfflbTE^n. «-U> 

[0 0 7 6] ::©7^^Xi7 5 OSr0gS{W^-r-5t#tC 

IK«llHlK5 7JCJ;oT, -^©^#:U>^ 
5 1 r JcS§tt-rs:/7v'5 5 te:^©U>y5 2rJC 

«iftii-r«:/75'5 6 a:®ra»ciKftB5 4*Bti-r^^Sf 

Di«jE^mJnL;i5:*te,^5i^*Altr-5. ^:nfrJ:»3> 

Bti:;^-:3fc^fte5 4 ICj;cT^21f^f2©^ 1 5 -\© 

mM%<DKm'^ms\^n^(Dx. n nfSfaeiB©**^ 

IS»j[Hl8S5 7 75^-:t7i:^n^^aM5 4d«aHt;^c 
s©T. ^B(^*^*M2lt^te®«»riiMb, ^2l»^iB 
©B:^^*ii*-ltn^, 

[0 0 7 7] d^*^S«^CJ:oT, ^HtffigSSB©^ 
❖®OB#lr, m2tfffitSit®-.A*f-r^M^5l»3**% 
<;i5:^©-t?. ll21f^tHglB©fSfifefl^trct«.^S^£S 
M^^i)- ^ ^ b -5 CI i: < m 1 « «f2^B d 
tA^T^, S^;iS:SS/N©[6lJ:**Bfi£Sn-5, J*tfC, 

»]S7»c-s)ViTi«?g-rs. 

[0 0 7 8] ^-<D\iv i;-7 yzfxim.<DmmiMm<D 
T''<';^i5'® i©it«f2eB»c:fev»T, mfUiS.7.n-{ 
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[0 0 7 9] ii-^it^^^^-^\z.m.7)-n\t. m2\ ic^$n 
[0 0 8 0] mmimmf)^2'D&^m'^. y^- 

I^'CjR h 7 y i7 fe*»Ji«Sffi oJ^Tf^s. 30 

[0 0 8 1] )k\z. ±M'mm.^\z-D\,^xwm-r^. z.z. 

■5. 

;i'®tb, z.a>-^~~y^)vm<nm^<DWMW$.\z'f^7. 

C D T^ffl $nTVi^j;5JSTOC W« Jc^«;^t1f ^. 

t^fe. ^<Dmm.m.WL<D^mmzTocmm'S:%im- 40 
m\zwM-^n^, 

[0 0 8 3] ^:®J;5»Ct2S$nfcTOCltffi*^5l«) 

Vp<DiL%±\i<Dmz^ibWt^'m.'ox^<^ii\ziir). 
izm^^n^ 7 >iyi.7i^±x\zmmzit^i^-r^ t 

T^^. m<D-;^it:thTit. m2 3\Z^^tl^^^\Z, 
1f$Bf2©)l©&>SrfrTOCx>JTS:t8tj-, ^ICDXUTJC 

^ 1 i)^<^f^xn^x<Dmmy'^xi7<D'g:X(Dmmmmm^z 
ov»T©Tocits*fa®-r-5i5{cUTfeAvi. Jin so 
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lcj;n«, 'rx->^;P®$#{c^je)75:< <hfc, ii<Dmm 

timmii-'ibxh^^ 7.^±mzz)\,^x<DTocmn^m. 

[0 0 8 4] 9 5fe©0 1 0 

®Bs. ~s,., ^mMm^mMhmmamms, \zm 
Amm^tiftm^ (a) j:©«^, w^tsfit 

BS, TSttb«:Mf3^«. SDtW^IB^BS, ~S 

.-> *Mjgb»«i 1 <£sgT0^-a-&s^?^»cs*^n 
%, s«i itis^iBfitBs, t<Dm<Dm&^Rz^^ 

iii**i9 0 %-cif ^ie^B®ae^*n o-e*^^^« 

a=0. 9, i = 1 0-tf*S©Tf, 5^^;^i?'vAltt" « 
^5t3t«l 0 0%{c?^bffi*^l 2%OMt)?tMb*^#e. 
n;ia:Vi. ei®^^tC*5ViT«1f^l2®BS, ©att^* 

ioo%tcbfcd^ itaiH^Bs, iim(Dmmmmmt 

WSMO^®Jte««, a'-' (a-1) a'-'-t?«$n 

Z:©*i-a-lCa=0. 9, \ =1 0 fr^t. f-iT. 
^'^AjtfS^BlJta 1 0 0 SSJC^bS e.Jr'>;5:V» 1 . 
5S6©SD)tgb*'«#5n;ia:Vi21tJc;i^, Jl©J:3 
ft, t2®B©#M^ittc:feViTfa, ST^©1fffilH©B 

*iiS < -r -5 if ©s®^ * 

i«< t^^^lS'^irlf SIB®B»C:feViTil5l^&+ 

4)-icsi*T?#-r+^)-:^)ta©M ^%ifi%i^t\.u\^ t 5 

[0 0 8 5] ^JlTl|i5^5tS'<€rl*»IH®Bt->a:t)-6^ 

M%(r>^!SMwu-^txx\^^>mm.^mm\z-D'^^x(r)^ 
^jm^-g^SAtit^Bis^BT-e-n^nsjS: 0 , b*^ fe^ 

?t3t©«^«!lW**Ji$nTVi§1««IB®®f«a5®)fc© 
x:^^;i/^-^S*ift:;*;Ta&-5C:i:IC«ebfc. 
It^taSlBrBli^flS t = 2 0 0 Mm, *f%P>X®HP|^ 
NA=0. 5. 1f^HB®BP4©ja»T^n= 1. 5 tT-S 
1f«IS®BS, »ci«St^©^g^dt-&t>1i-^nTVi-5 
Jl^ (B) \z. it^te^Bs. ■r©iig5i*;^7R-;/ h©ii 

ifi^felth^T 200-rl. 5X0. 5X2=132 
Xdb^<DX. It^taSHS, lC:fejt*^|R3t©X:^;i/^ 

-mm^tmmzmms^ ©i/i^o o^Ti:?5:o. 

^> IS^-e-51f«He®Btc:feViTSg5t^©x^;i'^-ms 

[0 0 8 6] *»]HtC:feViT«, d^*^SWffilE®BM»c 

*Jit-S>^^^©x:?^;>4^-ag-S©fflia^^tj^b, 1f$g|S 

i^Bs, ~s, ^m^-t^KMm\z. %:x.ii~)v^-mm 

*^^mV%3iif-)V^-^m.ifif§cKt.ts.-o1tm'^\ZKmm 
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[0 0 8 7] ±tz. **lStr:j3ViT«. *^*^-5lf^fB© 

fil^t2®BS, ~s, *}gj«-r-5site»c. ^X:^i;W^ 

V»1f $BIH® S-T?« Alt b fci^mjfe hmcmiM 
©5t*SltS-ti--5©T, •r-i';^^©Mt)>fe{C«^l8fi![g 

^in-5« «eoT^©=fc5fj:Ml93t*^?.|g2iSg^^tt 
W L c:n«r^i^5l-5'^^'IS^tE^®©^5l{t#t bT# 

[0 0 8 8] ^2fefi^$ttiai-rs#©*^tfii^->x 

T-A©— ^2 4tr^5nT43l9. aiStl^^© 40 

aj^j-ictsi^— ©^^■^*^•{^^nT^^•5. 02 4jr*3ViT, 
3 3 ' \z\t. ytms 1 1 ' *^e,©& 

«A1 ©U— !fb*-A*i^«C^tLTA-7 5 5-3 1 

*Jt«5tx:^;w=ti-^S*tJi;*cb, If^ffiSHS, trA 
ttLfc&eAl©Si!K^t©-SB^4J-ttilJn?ffll[SA. © 50 
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KI=f3tir^g^$n-5. [^R#lcc:©&SAi ©Sl^5t©ffij 
©^^J-tSlt^tE^SS. . s, Jr^r-Sd^ JiciTfi^ 
X^;i/:^i-^SA<SJe>T<£Vi©T«fiAl 0**SS?l5fe 

*«si=r-r§. LTx^-xi/ 3 3 '*^e,«&sAi © 
MD^tissA, <DmK)yetim<^n, :iniE>*m^u> 

X3 1 42SSLl/fA-7 5 7-3 1 3 S:iiST^¥7^;W^' 3 
2 0tg|dm«. 7-c;i/^'3 2 0«. SEfiA, <D%m^ 

0^€:Sii-r-2)ttai?a€:SVi, A-:7 5^-3 1 3*"^ 
e.©igfiAl ©MO^^jt^L, jgSA. (DWi^^Oh- 

Yy'^7-a'3 1 r^s^^^r-s. ^^£oT. xWT^ 
^. 7^w'7^^^'3 1 7{j. ^©sjtatr^si;fc«^m# 

[0 0 8 9] fe:feBI2 4T?«Jgfi©SEfH©«^*igiiSetC 

m.-rfcib\zn^t\t^fs.^mxmi:m\z%^i)mf)^rix 

V^S, ^fc, Mifek>X3 1 4-^A— :75 5— 3 1 3{r 

iSSAi BiDt&SA. (Dm^\z-z>\,^xm^<D%^«^ 
tt*wrs*)®*«ffi-rs©*wiLVi. )tx 

^'f>(7.i^tvx\t. ±mi.-ftn^K^m\zmib'rmM 

[0 0 9 0] 

"f-i 7.^KZX.tV,t. ^®Jt*««ffiI2^®© 5 © 1 t3(C 

-:*;;^UTViSt^tt#^n<5S*^'^;i/*n/N (n 

fit t . ^WLm^%^mwmn<r>\ytnii^\zm<nmv 

>X©liP|g:NA, S83l^©«SA, 1f«IS©S#>«r© 
[0 0 9 1] 

[?a:3 3] 1.4nA/ (NA) ' ^ t ^ 7.5n'A/ { (n' 

-1) (NA) ' (i-1) } 

J^l/^^«£AT©^®iRM**6J#-r-5©T, 
•:?-?-©fB©$nfc«^<&^;5.5i 0 Si-r^ z.ii(r>x^^ 

^m'f^7.^ms-z.ix^m\^fz%iM'y7.'ThMn\z^^ 

T 2 ■:3 (OitK^m S R O MS^x ^' 7. ©i^ifi€r 
[02] m\\zi&\-i^%'f^-X^<D^Ws'^^Wm-^ 
[0 3] HUcisJ^s^T^^';;^;^ t^«^c#|jfi«:Wr-5 

R o MS!3iex ^ X ^ ©«iii*^3^-r Bff ® 0. 
[04] m\M^3<n%'f'{7.^\zn-t^y-*—fs>' 
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7. 

[0 6} 01JiI^0 3©3tx-f ;^i'Jr:feV^T^f-Ad* 
[0 7] 0 15:1X0 3 ©^x-YXi7tCi3ViT. 10 

1 mmmm±yt t*- a w;^^ $ sr^-rsnm^s. 

[0 8] 01^SLl/C0 3O^5^>r;^i'»C:j3HT, ^f-A 
©7^7 * -:*7 > 7 * X iWfi® M T F «rtt * 

[09] ^7:*— ;^jx^cD|?^^^;p^:t>7;i--;t)X 

ffi'&^^f^^^, 20 

[010] ^nmz.^^%'r^7.^\z.^vi^'^miMm 

[011] *^?g»cJ;§JtxwXi'»;:*3lt.5l»«IS®® 

[012] :^%mz.^^%^>(7.f7<K>. mmyt<Dxmr 
mi 3] mi f3:\f^vm 3 m^^mmir'^n^nmfSi^ so 



[014] 01 3»r*3tt§^-7^WXi7©fi-ifffigE®B© 

[015] y^h^us.^^ i7un<Ds.stm^^^^-rif 
[016] :^%miz^^mmm<D^mmmy^^xi7=&m 

[017] 01 6IC*5lt^x^'7.^:7©IH©1f^$f?^-r 

IIM^J©«£->XT-AO«fiKS:^T:/Pyi7 40 

0. 

[018] 01 6IC:felt-5x^>^^7 0fS®Wffi*Sfef 



[019] ^a®**-r^#s 
[02 0] ^mmmy^-f xi7iz:^\f^^mm.mmm<Dm 



[02 1] *%igtCJ:-5#»tE@i7^^X^t*J*«S-« 
[02 2] ^^^gtCJc-g.^Blfi^x^'Xi'tc^Jt-STO 

ci»^©isgij^si ©-{« *a^r«iC0. 

[02 3] *%Bg|cj;§^;iiS^5^^Xi7fC^ttSTO 
CW«©lH©jg^©«l©^J$^T^^0, 

[02 4] ^fe^gicjc-s^sx-rx^cfe^^t^^rii^ 
[^s^^B^:^©^^^©l^^?g] 

11, 1 1 A 

12. 1 2 A SI n 

1 3 m^wmm.w^y.9yn 
1 4 i^^i^ffi{ks«i&g 
15 "m^KMrn 

1 6 

s, ~s, >^mimm 

12B 7* h^PS-y^Sl^lK 

3 1. 3 1 A. 3 1 A' My^TyZf 

3 10 il§ife3fcLED 

3 1 1 !f 

3 1 2 

3 13 A— 7 5 5— 

3 1 4 ^t«j)P'>X 

3 15 5Sfe7-f;i'^' 
3 1 6 

3 17 7* hX'CT^^^' 

3 18 V>X 

5 0 #jita®xwxi^ 
5 1.52 asgftss 

5 1 r. 5 2 r MW^) >if 
5 3 

5 5,5 6 :/5-> 
5 7 IE®j[Hl^ 

3 11' ^st^as 

3 2 0 %^y^}Vi' 
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